The addition of cyclic adenosine 3',5'-monophosphate (cAMP) to ultravioletirradiated Escherichia coli B/r cultures causes additional cells to cease respiring and to die. These effects of cAMP are greater on glucose-grown cells, where the effects of ultraviolet radiations alone are smaller and where the intracellular concentrations of cAMP are known to be lower.
Ultraviolet radiations (UV) cause the respiration ofsome Escherichia coli cells in a culture to cease irreversibly beginning 30 min after irradiation (9) . The shutoff process requires protein synthesis (6) and the recA + and exrA+(lex+) gene products (10) . A number of rec/lex responses to UV, including cessation of respiration (8) , are thought to involve derepression of an operon (9, 11) . We have shown that more irradiated cells stop respiring (6) and are killed (7) when the cells are grown on glycerol than when they are grown on glucose. Since glycerol-grown cells have higher intracellular cyclic adenosine 3',5'-monophosphate (cAMP) concentrations than cells grown on glucose (1), we investigated the effect of exogenous cAMP on respiration and viability of UV-irradiated cells grown on the two carbon sources. Figure 1 shows the effects of various concentrations of cAMP on the respiration of irradiated (52 J/m2) E. coli B/r cultures grown on glucose. An exogenous concentration of 5 mM cAMP added immediately after UV causes respiration of the culture to cease almost completely for several hours beginning 60 min after irradiation. The effects are less pronounced with lower concentrations of cAMP. The respiratory response of the cultures to which cAMP was added at a concentration of 5 mM is the same as that ofglycerol-grown cultures without cAMP at the same UV fluence (6) . No modifying effect of respiration of unirradiated or irradiated cultures was brought about by 5 mM concentrations of adenosine 5'-monophosphate, adenosine, adenine, or guanosine 3',5'-monophosphate. Figure 2 shows viability timecourse curves for UV-irradiated (52 J/m2), glucose-grown cells with and without cAMP in the liquid growth medium. When cAMP is present (Fig. 2) , the viability decreases rapidly 30 min after UV, but the exponential increase in viability begins at the same time (90 min) as for untreated cells.
The effects of cAMP on the respiration of UVirradiated, glycerol-grown cultures are shown in Fig. 3A . For two fluences, 16.5 and 27 J/m2, cAMP causes a more complete inhibition of respiration, but in each case the effect is less than that seen for the glucose-grown cultures; the effect on viability is also smaller (data not shown). As shown in Fig. 1 and 3A, appropriate fluences of UV cause transitory cessation of respiration in both glucose-and glycerol-grown cultures. We have established by the post-UV use of the detergent Triton X-100 that only the nonviable cells in UV-irradiated cultures cease respiring; the cell membranes of these cells are dissolved by the detergent, thus converting them to small entities and causing a decrease in turbidity of the culture (9); all of the large unconverted cells remain viable (4). Figure 3B shows the effect of Triton X-100 on the turbidity of UV-irradiated (16.5 J/m2), glycerol-grown cultures in the presence and absence of cAMP.
The turbidity of the non-detergent-treated cultures parallels the respiration curves for the corresponding radiation fluence shown in Fig.  3A and, after maximum turbidity losses, the curves of the detergent-treated cultures parallel the corresponding curves of those not receiving the treatment. The increases in turbidity after maximum losses are presumably caused by growth of surviving cells. Since Triton X-100 does not affect respiration or viability (4, 9), it appears that cAMP causes additional cells to cease respiring. (17) , and the cAMP concentration was 5 mM. In (B) the UV fluence was 16.5 J/m2, and the Triton X-100 concentration was 0.7%. Turbidity at 600 nm was followed by reading the optical density scale on a Beckman D.B. spectrophotometer. our previous hypothesis (8) , that it regulates the UV-induced synthesis of a protein involved in cessation of respiration.
